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(57)Abstract: 

PROBLEM TO BE SOLVED: To inexpensively realize the 
improvement of the accuracy of the temperature 
presumption of a working oil. 

SOLUTION: In a hydraulic elevator where a working oil 2 
pressurized through a hydraulic pump 4 driven by an 
H ^ 1 electric motor 3 is supplied to a hydraulic jack 7, and a 
* riding cage 8 is vertically moved by the hydraulic jack 7 as 
the vertical moving speed of the riding cage 8 is watched, a 
controller 1 1 obtains the viscosity value E of the working oil 
2 using the number (n) of revolutions of the hydraulic pump 
4, the coefficient of efficiency K and the moving speed V of 
the riding cage 8, and moreover the temperature T of the 
working oil 2 on a relation between the viscosity v and 
temperature T of the working oil 2. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The hydraulic elevator characterized by forming the control device which supplies the hydraulic 
oil pressurized with the hydraulic pump to a hydraulic jack, asks for the viscosity of hydraulic oil using the 
rotational frequency of a hydraulic pump and an effectiveness multiplier, and the passing speed of a ramp in 
the hydraulic elevator which carries out rise-and-fall migration of said ramp with said hydraulic jack, 
supervising the rise-and-fall passing speed of a ramp, and searches for the temperature of this hydraulic oil 
from the temperature characteristic of the viscosity of this hydraulic oil. 

[Claim 2] It is the hydraulic elevator characterized by said control device holding the temperature 
characteristic data of the effectiveness multiplier of a hydraulic pump, and the viscosity of hydraulic oil in 
memory in claim 1. 

[Claim 3] It is the hydraulic elevator characterized by for said control unit asking for the viscosity of 
hydraulic oil in claim 1 using the pressure of said hydraulic oil, the rotational frequency of a hydraulic pump 
and an effectiveness multiplier, and the passing speed of a ramp, and subsequently searching for the 
temperature of this hydraulic oil from the temperature characteristic of the viscosity of this hydraulic oil. 
[Claim 4] It is the hydraulic elevator characterized by restricting operation of an elevator when said control 
device separates from the temperature requirement of a convention of the temperature of said hydraulic oil 
in claim 1. 

[Claim 5] It is the hydraulic elevator characterized by asking for the viscosity of hydraulic oil using the 
rotational frequency of a hydraulic pump and effectiveness multiplier which use said control unit for an 
operation control in claim 1, and the passing speed of a ramp. 
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DETAILED DESCRIPTION 



[Detailed Description of the Ifl^PPtion) 

[0001] 

[Field of the Invention] This invention relates to a hydraulic elevator, especially relates to the temperature 

detection means of hydraulic oil. 

[0002] 

[Description of the Prior Art] Since the load to a building does not need to install machine room in the 
crowning of a building like a rope type elevator few in order to ride with the hydraulic jack installed on the 
ground and to support the load of a cage etc., a hydraulic elevator has the advantage that the degree of 
freedom of arrangement of machine room is large. It is used for the broad building from works to an 
apartment or a hotel taking advantage of these descriptions. 

[0003] However, properties, such as viscosity, change with those temperature and the hydraulic oil which 
transmits a pressure to a hydraulic jack has the fault to which this change has a bad influence on a degree of 
comfort, implantation precision, etc. of an elevator. 

[0004] In order to prevent the bad influence by change of the property of this hydraulic oil, the 
oil-temperature sensor which detects the temperature of hydraulic oil is installed into a hydraulic circuit, the 
temperature of hydraulic oil is supervised by the detecting signal of this oil -temperature sensor, and when it 
separates from the temperature requirement set up beforehand, control which restricts operation is performed. 
However, said oil -temperature sensor for detecting the temperature of hydraulic oil is expensive, and has the 
fault to which product cost becomes high. 

[0005] In order to realize the temperature detection means of such hydraulic oil by low cost, instead of an 
oil-temperature sensor detecting the temperature of hydraulic oil, to JP,57- 170372, A, the cheap atmospheric 
temperature sensor for atmospheric temperature detection detects the atmospheric temperature near a 
hydraulic oil power unit, and the technique of presuming the temperature of this hydraulic oil by the 
temperature rise of the hydraulic oil presumed with the operation frequency of the elevator which this 
detection atmospheric temperature and control device have memorized is indicated. 
[0006] 

[Problem(s) to be Solved by the Invention] however, since the correlation with the temperature of hydraulic 
oil boiled comparatively presumption of the temperature of the hydraulic oil by such conventional presumed 
approach and presumes it based on two indirect data, low atmospheric temperature and operation frequency, 
(it asks), a high precision's not being acquired and the atmospheric temperature sensor for still detecting 
atmospheric temperature are required, and since it becomes cost quantity, improvement in precision and 
further cost reduction are desired. 

[0007] The purpose of this invention is to realize highly precise-ization of temperature presumption of 

hydraulic oil by low cost. 

[0008] 

[Means for Solving the Problem] This invention is characterized by omitting a temperature sensor by 
forming the control unit which supplies the hydraulic oil pressurized with the hydraulic pump to a hydraulic 
jack, asks for the viscosity of hydraulic oil using the rotational frequency of a hydraulic pump and an 
effectiveness multiplier, and the passing speed of a ramp in the hydraulic elevator which carries out 
rise-and-fall migration of said ramp with said hydraulic jack, supervising the rise-and-fall passing speed of a 
ramp, and searches for the temperature of this hydraulic oil from the temperature characteristic of the 
viscosity of this hydraulic oil. 

[0009] Specifically, said control device holds the temperature characteristic data of the effectiveness 
multiplier of a hydraulic pump, and the viscosity of hydraulic oil in memory. 

[0010] Moreover, said control unit can ask for the viscosity of hydraulic oil using the pressure of said 
hydraulic oil, the rotational frequency of a hydraulic pump and an effectiveness multiplier, and the passing 
speed of a ramp, and, subsequently can search for the temperature of this hydraulic oil from the temperature 
characteristic of the viscosity of this hydraulic oil. 

[0011] Moreover, said control device restricts operation of an elevator, when the temperature of said 
hydraulic oil separates from a regular temperature requirement. 

[0012] Moreover, said control unit asks for the viscosity of hydraulic oil using the rotational frequency of a 
hydraulic pump and effectiveness multiplier which are used for an operation control, and the passing speed 
of a ramp. 

[0013] Since precision is high since it asks for the viscosity of the hydraulic oil which is densely related to 
the temperature of this hydraulic oil using the rotational frequency of a hydraulic pump and an effectiveness 




multiplier, and the passing spe^^f a ramp and the temperature of this hydr^^oil is searched for from the 
temperature characteristic of the viscosity of this hydraulic oil, and the temperature sensor is unnecessary, 
temperature presumption of the hydraulic oil in this invention serves as large cost reduction. 
[0014] In addition, although it is computable if the rotational frequency n of a hydraulic pump and the 
pressure value P in a hydraulic circuit (unnecessary when a load, like people have not ridden is known) 
understand it to be the real hydraulic oil flow Q of a hydraulic elevator, although the viscosity itself 
mentions later, a means to detect Q for that purpose is needed separately. However, he is trying for an 
operation to detect Q in this application, without using the detection means (sensor) for detecting Q. 
[0015] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained using a drawing. 
. Drawing 1 shows the oil pressure drive system and control system of a hydraulic elevator which become this 
invention. A hydraulic elevator is pressurized with the hydraulic pump 4 which drives the hydraulic oil 2 
held in the oil tank 1 with a motor 3, and it is constituted so that said hydraulic jack 7 which you ride 
[ hydraulic jack ] by supplying a hydraulic jack 7 through a control valve 5 and piping 6, and makes it go up 
and down a cage 8 may be driven. 

[0016] The control unit 11 which uses an arithmetic unit 9 and the microcomputer constituted focusing on 
memory 10 controls said motor 3 and control valve 5 always with reference to the rise-and-fall rate of the 
hydraulic oil real discharge quantity of the hydraulic pump 4 under operation, and the riding cage 8, and the 
actuation oil pressure in a hydraulic circuit by judging the difference of each numeric value, and deflection 
with a control command, and creating a precise operating speed command. 

[0017] These numeric values It is prepared in a hydraulic circuit. The pressure of hydraulic oil 2 The oil 
pressure sensor 12 which is a means to detect, the rotary encoder 13 which is a means for it to be attached in 
a motor 3 (or hydraulic pump 5), and to detect the rotational frequency (rotational speed) of a hydraulic 
pump 5, and the encoder driving belt 14 which is connected with the riding cage 8 (or hydraulic jack 7), and 
rotates It is detected by the rotary encoder 16 which is a means to show around, and for it to be attached in 
the guide pulleys 15a and 15b to rotate, to rotate, and to detect continuously the ground speed and the 
location of this riding cage 8. Respectively, it is recognized by the control unit 1 1 as the oil pressure 
information in a hydraulic power unit, the real discharge quantity information on a hydraulic pump, and 
elevator rate information. 

[0018] When the oil-temperature sensor 17 which detects the temperature of hydraulic oil 2 was formed in 
the oil tank 1, the temperature of hydraulic oil 2 was changed into an electrical signal, and was referred to 
and hydraulic oil 2 became the outside of a regular temperature requirement, he was trying to restrict 
operation of an elevator in the conventional hydraulic elevator incidentally. 

[0019] This invention enables it to presume the temperature of hydraulic oil 2 correctly, without using the 
oil-temperature sensor 17 which changes the temperature of this hydraulic oil 2 into an electrical signal. 
[0020] Hereafter, the concrete operation gestalt is explained. The real discharge quantity of the hydraulic oil 
2 from a hydraulic pump 5 is computable based on each information on the geometric delivery q of a 
rotational frequency n and a hydraulic pump 5, and pump-efficiency K outputted from the aforementioned 
rotary encoder 13. The following formulas (1) show this formula. 
[0021] 

Q=nq-K(P/E) A 0.5 ... (1) 

It is here and, for the rotational frequency of a hydraulic pump 5, and q, the geometric delivery of a 
hydraulic pump 5 and K are [ Q / the hydraulic oil real flow rate of the hydraulic elevator concerned, and n / 
the oil pressure value in a hydraulic circuit and E of the effectiveness constant of a hydraulic pump 5 and P ] 
the viscosity values of hydraulic oil 2. 

[0022] Moreover, hydraulic oil real flow Q is computable based on the information on the rise-and-fall rate 

of the elevator riding cage 8. The formula (2) shows this formula. 

[0023] 

Q=alpha AV ... (2) 

Here, A is [ the rate of the elevator riding cage 8 and alpha of the effective sectional area of a hydraulic jack 
7 and V ] the ratios of the rate of the riding cage 8, and the rate of a hydraulic jack 7. 

[0024] The value is measured, in case the effectiveness constant K of a hydraulic pump 5 is a constant of a 
proper for every product and its pump manufacturer is an examination of products, and it is indicated by the 
user. The logic discharge quantity q is the specification of the hydraulic pump 2 to be used. 
[0025] The property is exhibited by the hydraulic oil manufacturer although the temperature characteristic of 



hydraulic oil 2 changes with l^j^ulic oil to be used. Draw ins 2 is what illu^^d the temperature 
characteristic of hydraulic oil 2, temperature T is shown on an axis of abscissa, and viscosity nu is shown on 
the axis of ordinate by it. 

[0026] With this operation gestalt, by the formula (3) shown below based on the above-mentioned known 
values Q, n, q, K, and P, the viscosity value E of hydraulic oil 2 is computed, the temperature characteristic 
of drawing 2 which table-ized with this viscosity value E, and was held is collated, and the value of the 
temperature T of hydraulic oil 2 is presumed. A control unit 1 1 performs automatically the calculation and 
collating processing which were mentioned above. 
[0027] 

E=PK A 2/(nq-Q) A 2...(3) 

Drawing 3 shows the temperature supervisory-control sequence which a control unit 11 performs, and 
drawing 4 shows the information flow about said control unit 1 1. In addition, the memory 10 in a control 
device 1 1 is divided into oil-temperature property memory 10a which stores the temperature characteristic 
data which table-ized relation between the viscosity nu of hydraulic oil 2, and temperature T, and 
pump-characteristics memory 10b which stores oil pressure pump-characteristics data (the logic discharge 
quantity q, the effectiveness constant K), and is shown. 

[0028] The arithmetic unit 9 in a control device 1 1 will be incorporated from an oil pressure sensor 12 and 
rotary encoders 13 and 16, respectively by using the oil pressure information P on the hydraulic oil 2 in the 
hydraulic circuit at that time, the engine-speed information n on a hydraulic pump 4 (motor 3), and rate 
information V on the riding cage 8 of an elevator as data, if the operation control of an elevator is performed 
(step 20) (step 21). And these data P, n, and V and the pump-characteristics data (the logic discharge 
quantity q, the effectiveness constant K) read from pump-characteristics memory 10b are used for an 
arithmetic unit 9, and it computes the hydraulic oil viscosity value E by the formula (3). Then, an arithmetic 
unit 9 collates the temperature characteristic data of the hydraulic oil 2 stored in this hydraulic oil viscosity 
value E and temperature characteristic memory 10a, and presumes the temperature of this hydraulic oil 2 
(step 22). This temperature is compared with the temperature conditions which restrict operation of the 
elevator set up beforehand (step 23), when the temperature of hydraulic oil 2 has reached the laying 
temperature which should suspend operation, rise-and-fall operation of an elevator is suspended, operation is 
restricted (step 24), and operation is continued when that is not right. 

[0029] Time amount when the temperature of hydraulic oil 2 rises and operation of an elevator is suspended, 
until this hydraulic oil 2 radiates heat (cooling) and temperature falls into a regular temperature requirement 
is predicted, when it goes through this prediction time amount, the shutdown of an elevator is canceled (step 
25), and it returns to operational status (step 20). 

[0030] In order to maintain to temperature of hydraulic oil 2 convention-within the limits and to avoid 
shutdown, adding a temperature control means to be based on a temperature presumption result, and to heat 
or cool hydraulic oil 2 is also considered. 

[0031] Moreover, this hydraulic elevator can be carried out using the ramp of not only a riding cage type but 

other gestalten. 

[0032] 

[Effect of the Invention] This invention the temperature of hydraulic oil, and the viscosity E of this hydraulic 
oil with a high correlation, without using an oil-temperature sensor The real flow Q of this hydraulic oil, The 
hydraulic-pump rotational frequency n, the logic discharge quantity q of a hydraulic pump, the effectiveness 
constant K of a hydraulic pump It computes based on information, such as the oil pressure P in a hydraulic 
circuit, and since the temperature of this hydraulic oil was presumed with the temperature characteristic data 
in which the relation between the viscosity E of this hydraulic oil and temperature T is shown, highly precise 
oil -temperature presumption is realizable. 

[0033] Moreover, since the information for computing the viscosity of hydraulic oil can be acquired based 
on the detecting signal from the detection means established for the fundamental operation control of a 
hydraulic elevator, it can mitigate a cost rise of equipment. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the block diagram of the oil pressure drive system in the hydraulic elevator which becomes 
this invention, and a control system. 

[Drawing 21 It is the temperature profile of the viscosity of hydraulic oil. 

[Drawing 31 It is the flow chart of the temperature supervisory-control sequence which the control device in 
the hydraulic lift which becomes this invention performs. 

[Drawing 41 It is the block diagram showing the information flow centering on the control device in the 
hydraulic lift which becomes this invention. 
[Description of Notations] 

1 Oil Tank 

2 Hydraulic Oil 

3 Motor 

4 Hydraulic Pump 

5 Control Valve 

7 Hydraulic Jack 

8 Riding Cage 

9 Arithmetic Unit 

10 Memory 

1 1 Control Unit 

12 Oil Pressure Sensor 

13 16 Rotary encoder 
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